Abstract: A simple reverse phase HPLC method was developed and validated for the assay of paliperidone in pure and tablets. The analysis was carried out on Shimadzu HPLC model equipped with inertsil ODS C-18 column, LC-10AT pump, variable wavelength programmable UV-Detector SPD-10AVP and rheodyne injector with 20µL fixed loop. Acetonitrile and methanol in the ratio 10:90 v/v at a flow rate of 1.0 mL/min was employed for elution and the components were detected at 235 nm at ambient temperature. The method was validated as per the ICH guidelines. The retention time for paliperidone was found to be 5.67 min. Linearity was observed in the concentration range of 20-120 ppm with correlation coefficient 0.9990. The percent of relative standard deviation of six replicate measurements was found to be 1.25 indicate that the proposed method was precise. Recovery studies were conducted at three different concentration levels within the linearity limits and the average percent of recovery was 99.56. The amount of paliperidone drug content present in tablet dosage form was determined and found to be 99.80%. Therefore, the developed method was simple, precise and accurate and can be successfully applied for the estimation of paliperidone in pharmaceutical dosage forms
Introduction
Paliperidone (Figure 1 ) belongs to the class of atypical antipsychotics and is the active metabolite of a well-known active substance risperidone. It is one of the most commonly used atypical antipsychotic medication [1] [2] [3] . Risperidone is extensively metabolized to 9-hydroxy-risperidone (i.e. paliperidone) via CYP2D6 and the exposure after administration of risperidone is often presented in terms of "active moiety", which is the sum of risperidone and 9-hydroxy-risperidone plasma levels. Paliperidone (9-OH-risperidone) is a receptor monoaminergic antagonist that exhibits the characteristic dopamine type 2 (D2) and serotonin (5-hydroxytryptamine 5-HT) type 2A (5-HT2A) antagonism of antipsychotic drugs [4] [5] [6] . The chemical structure of the drug is presented in Figure 1 . An extensive literature survey is carried out and found some LC-MS/MS methods [7] [8] , HPTLC methods 9-10 , HPLC method 11 and a UPLC method 12 for the determination of risperidone and the enantiomers of 9-hydroxyrisperidone in plasma, urine pharmaceutical formulations respectively. 
Experimental

Instrumentation
The analysis of the drug was carried out on Shimadzu HPLC model (VP series) containing LC-10AT (VP series) pump, variable wavelength programmable UV/Visible detector SPD-10AVP and rheodyne injector (7725i) with 20 µL fixed loop. Chromatographic analysis was performed using Inertsil ODS C-18 column with 250 x 4.6 mm internal diameter and 5 µm particle size.
Materials and Methods
Paliperidone in pure form was a gift sample obtained from R.V Labs, Guntur. Tablets of paliperidone were procured from the local market. Solvents such as acetonitrile, methanol and water of HPLC grade were purchased from E.Merck, Mumbai, India. The mobile phase was prepared by mixing acetonitrile with methanol in the ration 10:90 (v/v) and was degassed by sonicating for 5 min before use. The stock solution of paliperidone (1mg/mL) was prepared by transferring 10 mg of the pure drug in 10 mL of the diluents and sonicated for five minutes to dissolve and filtered through 0.2 µm Ultipor filter paper. Further 0.8 mL of the stock was diluted to 10.0 mL to get a working standard 80.0 µg/mL. Four tablets of paliperidone (INVEGA-9 mg) were crushed to give finely powdered material. An amount of powder equivalent to 10 mg of the drug was accurately weighed and dissolved in 5 mL of methanol in a 10 mL of volumetric flask sonicated to dissolve the drug and then filtered through Ultipor N 66 Nylon 6, 6 membrane sample filter paper. Finally the volume of the filtrate was adjusted to the mark with the same solvent to obtain concentration of 1mg/mL. 80.0 µg/mL working sample was prepared by measuring 0.8 mL of the sample and transferred into a 10 mL volumetric flask and made up to the mark.
HPLC operating conditions and suitability parameters
The HPLC system and column were kept at ambient temperature. The column was equilibrated for 30 min with the mobile phase flowing through the system at a flow rate of 1.0 mL/min. The detection wavelength was set at 235 nm. A volume of 10 µL of the standard was injected into the system and the components eluted from the system were monitored for a run time 10 min. A sharp peak was found to be at 5.68 min with 4454 theoretical plate count and 1.91 tailing which were within the limits of acceptance. The system suitability parameters of the proposed method were presented in Table 1 . Typical liquid chromatograms for the standard and sample were presented in Figure 2 and 
Precision
Repeatability of the method was checked by injecting six replicate injections of 80 µg/mL working standard solution of paliperidone on the same day as intraday precision study. Statistical analysis was carried out to find standard deviation and percent of relative standard deviation (%RSD) of the peak areas and found to be 3611.25 and 1.25 respectively and the values were given in Table 2 . 
Linearity
A series of different concentrated working standard solutions of paliperidone in the concentration range of 20 to 120 µg/mL were injected into the chromatographic system. The chromatograms were developed and the peak area was determined for each concentration of the drug solution. Calibration curve was obtained by plotting the peak area versus the concentrations of paliperidone and it was given in Figure 4 . The plot was found to be linear with slope, intercept and correlation coefficient was found to be 3536.0,3589 and 0.9994 respectively. Limit of detection (LOD) and limit of quantification (LOQ) were calculated as per ICH guidelines and found to be 0.2 and 0.5 µg/mL respectively. The linearity studies were reported in Table 3 . 
Accuracy
The accuracy of the method was determined by calculating recovery of paliperidone by the method of standard addition. A known amount of paliperidone was added to a pre quantified sample solution and the amount of paliperidone was estimated by measuring the peak area. The recovery studies were carried out at three different concentrations 40, 80 and 120 µg/mL each concentration was analyzed three times and amount of paliperidone was estimated by measuring the peak area by fitting these values to the straight line equation of calibration curve. The mean percent of recovery was found to be 99.56. The results were presented in Table 4 .
Assay analysis of formulations
The tablets of the drug were analyzed by the proposed method, the percent of drug present in the tablet was found and the results were presented in Table 5 . The percent of recovery was within the limits which show specificity of the method towards the excipients that were present in the tablet.
Concentration of the drug, µg/mL Peak area 
Robustness and Ruggedness
To determine the robustness of the method, one parameter from the optimized chromatographic conditions was varied keeping other conditions at constant. The effect of small change in flow rate, percent of composition of mobile phase, wavelength were studied. In the study of ruggedness six replicate injections of standard and sample solutions were analyzed and inter day precision was calculated under different columns, different instruments and on three different days over a period of one week. Robustness and ruggedness were also expressed in terms of percentage relative standard deviation. From the study of robustness and ruggedness it was evident that there was no considerable effect on the recovery.
Results and Discussion
The nature of the sample, its molecular weight and solubility decides the proper selection of the stationary phase. The drug paliperidone being a polar compound and its structure is given in Figure 1 preferably analyzed by reverse phase technique. The elution of the compound from the column was influenced by polar mobile phase. The concentration of the methanol and acetonitrile were optimized to give symmetric peak with short run time based on asymmetric factor and peak area obtained. Different mobile phases were tried but satisfactory separation, well resolved and good symmetrical peaks were obtained with the mobile phase acetonitrile: methanol in the ratio of 10:90 (v/v).The retention time of paliperidone was found to be 5.68 min, which indicates a good base line. Atypical chromatogram of the standard and sample solution of paliperidone were presented in Figure 2 and 3.The %RSD values for accuracy and precision studies obtained were found to be less than 2% which revealed that developed method was accurate and precise. The results were presented in Table 1 and 2. The developed method was linear within the range of concentration 20.0-120.0 µg/mL with good correlation between area of the peak and concentration of the drug. The calibration plot was given in Figure 4 . The results of linear regression analysis were presented in Table 3 . The accuracy of the proposed method was 46 Chem Sci Trans., 2013, 2(1), [41] [42] [43] [44] [45] [46] ascertained by determining the percent of recovery at three different concentration levels and the results were presented in Table 4 . The Proposed method was applied for the determination of paliperidone in tablet formulation and result for paliperidone was comparable with the corresponding labeled amount presented in Table 5 . The absence of additional peaks indicates no interference of the excipients.
Conclusion
The proposed method is simple, rapid, accurate, precise and specific. Its chromatographic run time of 10 min allows the analysis of a large number of samples in short period of time. Therefore, it is suitable for the routine analysis of paliperidone in pharmaceutical dosage form.
